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Abstract: Dynamic monitoring technology of grain inventory quantity has become a new technical demand
of grain storage management. On the basis of the current situation of static monitoring technology of grain
stock quantity, the difficulties of dynamic monitoring technology were analyzed and put forward. This paper
mainly introduced the research progress and application of dynamic inventory quantity monitoring in the
development of three-dimensional measuring device, data acquisition and fusion technology of multi-
measuring stations of super large grain piles, high precision volume algorithm of irregular grain piles,
average density evaluation method of complex heterogeneous grain piles, integrated management software
platform and so on. The measurement error of the developed dynamic monitoring system for grain inventory
quantity was less than 2%, which meet the gpplication requirements. This new technology provides the technical
support for the information management and digital transformation development of grain storage business.

Key words: grain quantity; dynamic monitoring; irregular grain pile; measuring device; average density of
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Fig.1 Material level meter diagram
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Fig.2 Grain stack thicknesstest site by ground
penetrating radar
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Fig.3 Three-dimensional laser scanner measurement
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(a) Irregular grain pile in warchouse
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(b) Pitted irregular grain pile in silo
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Fig.4 Photo of complex irregular grain pile
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Fig.5 Application of 3D dynamic measuring device
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Fig.6 Coordinate system transfor mation diagram
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Fig.7 Point cloud data of silo particulate grain pile
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Fig.9 Photo of field test
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Fig.10 Photo of grain pile
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Fig.11 Multi-station pattern mosaic results
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(a) Grain discharging status
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Fig.13 Three-dimensional grain stack generation diagram
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